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(54) Abstract Title: Firing moclianisni for a gas operated gun 

(57) A mechanism for a gas operated gun ieq. a painibaH gun), 
compriser* a hollow bolt 10 which communicotes with a 
cylinder 16 through bores 17 when in a forward, firing 
position, allowing compressed gas from the cylinder to 
expel Q paintbalL In accordance with the invention a port 
20 whereby the cylinder communicates with a source of 
compressed gas is occluded by the bolt lO except when a 
circumferential recess 23 In the bolt is In register with the 
port 20. By This arrangement only gas stored in the 
cylinder 16 is used to fire a paintball and the source of 
comprossod gas is not in conimunicaiiori with tho cylinder 
except when the trigger is released and the bolt 10 js- • 
withdrawn. 
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Mechanism for Gas Operated Gun 

This invention relates to an improved mechanism for a gas operated gun, by which is meant 
a gun of the type which fires a projecliJe by means orcompressed gas. Guns oFtliis kijid 
arc used in paintball games. Balls ofpaint are fired at other phiyers to mark them. 

Conventional paintball guns have a hollow bolt which, when the trigger is pulled to fire the 
gun, is moved from a rear tb a forward position in the barrel, in the process selecting and 
moving forward the lowermost paintball in a maga/Jne above the barrel. In the foi-ward 
position of the bolt bores opening to its interior are exposed to compressed gas in a cylinder 
surrounding the bolt, causing the selected paintball to be expelled from the gun. When the 
trigger is released the bolt is moved back to its rear position, in which the bores arc isolated 
From the cylinder. 

A disadvantage of this otherwise shnplc arrangement is lliat more gas is used every lime the 
gun is fired than is necessary to expcll the selected paintball. Consequently the source of 
compressed gas, usually an air cylinder fitted to the gun housing, has to be replaced quite 
fi*equcntly, which is an expense and inconvenience. 

U.S. Patent No. 5,6 13,483 seeks to address this problem by attaching a spool valve to the 
rear of the bolt. A fill and a dump chamber are positioned in the gun housing behind the 
bolt. In the rear position of the bolt both chambers are filled with compressed gas, but 
when the bolt moves forward (he spool valve isolates the chambers so that only the gas 
stored in the dump chamber escapes through the hollow boll to fire the selected paint ball. 
A drawback of this gun is its complexity and relatively high manufacturing and 
maintenance costs. 

A principal object of the present invention is to provide a simpler solution to the problem 
addressed by U.S. Patent 5.613,483 allowing conventional paintball guns to have the 
advantages of the gun of thai Patent as a result of a simple modification. 
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In accordance with the present invention there is provided a mechanism for a gas operated 
gun having a housing and a trigger, the mechanism comprising a hollow bolt sHdeably 
receiving a bolt guide fixed relative to the gun housing, the bolt being adapted to move to a 
5 ' forward position on the boll guidawhen the trigger of the gun is iiuiled and to a rear 
position on the bolt guide when the trigger is released, the bolt having at least one radial 
bore at a position such that said bore is occluded by the bolt guide in the rear position of the 
bolt but not in the forward position of the bolt and a cylinder surrounding the bolt, the 
cylinder having a radial port communicating with a source of gas under pressure, 
10 characterised in that in the fonvard position of the bolt said port is occluded by the bolt to 
isolate the cylinder from said source such that only compressed gas stored in the cylinder is 
allowed to escape through said bore. 

In a preferred embodiment of the invention the bolt has a circumferential recess 
15 dimensioned to communicate the interior of the cylinder with said source, the recess being 
in register with said port only when the bolt is in its rear position. 

Said i)ort is prefei-ably located in a rearward position of the cylinder and communicates with 
said source via a passageway external to the cylinder and extending axially thereof. 

20 

Preferably means for displacing the bolt between its forward and rear positions surrounds 
the bolt guide behind said cylinder. 

Said bore is preferably one of an airay of radial bores circumferentially spaced around the 
25 bolt. 

Said port may be a circumferential slot in a radial formation of the cylinder which extends 
into contact with the peripheiy of the bolt except when in register with said circumferential 
recess thereof 
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The bolt guide may have axially spaced circumferential gmovcs in which respective 0-ring 
seals arc located, the positioning of liie grooves being such that in the rear position of the 
bolt said bore or bores thereof is or are between said seals but in the forward position of the 
bolt said bore or boras is or are in advance of the foremost of said seals. 
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A preferred embodiment of the invention will now be described by way of non-limitative 
example with reference to the accompanying drawings, in which: 

Figure 1 illustrates part ofthe mechanism of a painlball .gun showing the bolt in its forward 
10 or th ing position, and 

Figure 2 illustrates the mechanism of Figure 1 showing the bolt in its rear or withdrawn 
position. 

A paintball gun has a hollow, tubular boll 10 which is slidcable on a bolt guide 1 1 fixed 
15 cantilever fashion to tlie rear ofthc gun housing (not shown) by its head 12. Surrounding 
ilie l^oll and boll guide is a mechanism 13 which serves to move the bolt 10 forward when 
the trigger (not shown) of the gun is pulled and rearward when the trigger is released, hi 
the example illustrated tills mechanism 13 works by placing a compressed gas canistei' (not 
shown) fitted to the gun selectively in communication with bores 14 and 15 whereby lands 
20 on the bolt will be driven in one direetion or the other. This arrangement is conventional 
and so will not be Ixirthcr described, except to say that compressed gas actuation of the bolt 
may be replaced by an electronic system. 

Forward of the mechanism 13 a cylinder 16 surrounds the bolt and bolt guide. The cylinder 
25 extends beyond the distal end ofthc bult guide 1 1 so thai in (he forward position ofthc bolt 
(Figure I) an array of cireumfcrentially spaced radial bores 17 of the bolt exposes the 
interior of the bolt to the interior of the cylinder 16. In the withdrawn position ofthc bolt 
(Figure 2) however the bores 17 arc between 0-ring seals (not shown) in axially spaced 
circumferential grooves 18 and 19 of the bolt guide 1 1 and therefore occluded from the 
30 cylinder 16. 
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A pori 20 at the rear of the cylinder 16 is in conimunicatioiv with the cimister via a 
passageway 2 1 external to the cylinder and extending axially thereol". In accordance with a 
preferred embodiment of the invention the port 20 takes the form of a circumferential slot in 

5 a radial, fonnation 22 at the rear of the cylinder dimensioned such that it is in contact with 
the periphery of the bolt 10 except >yhen it is in register with a circumferential recess 23 in 
the bolt periphery. This occurs wheh the bolt 1 0. is in its withdrawn position (Figure 2) 
and the recess 23 lias a length axially of die bolt such that it permits communication of the 
port 20 with the interior of the cylinder 1 6. Therefore so long as the tri ggcr of the gun is 

IG not pulled the cylinder 1 6 is charged with compressed gas which cannot escape to the 

interior of the bolt. When the trigger is pulled and the bolt 1 0 moves forward (Figure 1 ) 
the eluu gc of compressed gas can escape Irom tlie cylinder 16 through the bores 17 to the 
interior of the bolt 10, but nieaowhile-the port 20 is occliided by the periphery of the bolt 
because the recess 23 has moved forward. As is known per se the bolt 1 0 as it moves 

15 forward displaces in to the barrel of the giin the lowermost paintball in a magazine (not 
shown) inounted above die gun and the selected paintball is lired from the gun by the 
compressed gas escaping from Uie cylinder 1 6. When the trigger is released and tiie bolt 
1 0 is moved back the cylinder 1 6 is isolatal from the interior of the bolt and is recharged 
with Compressed gas as soon as the recess 23 comes back into register with the port 20. 
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In a conventional paintball guit the cylinder 16 is permanently in communication with the 
gas canister so that gas will escape through the bolt 10 for as long as the latter remains in its 
fonvard, tiring position. Suoli a guii can be readily modified to ensure that when the gun is 
fired only compressed gas stored in the cylinder 1 6 will escape. 



A mechanism For a gas operated gun liaving a housing and a trigger, tlie mechanism 
comprising a hollow holt sHdeably receiving a bolt guide fixed relative to the gun 
housing, the bolt being adapted to move to a tbi-ward position on the boll guide 
when the trigger of the gun is pulled and to a rear position on the bolt guide when 
the trigger is released, the bolt having at least one radial bore at a position such thai 
said bore is occluded by the boll guide in the rear position of the bolt but not in the 
Ibnvard position of the bolt and a cylinder surrounding the bolt, the cylinder having 
a radial port comniunicalijig with a source of gas under pressure, characterised in 
that in the forward position of the bolt said port is occluded by the bolt to isolate the 
cylinder from said source such that only compressed gas stored in the cylinder is 
allowed to escape through said bore. 

A mechanism as claimed in claim 1, characterised in that the bolt has a 
circumferential recess dimensioned to communicate tire interior of the cylinder with 
said source, the recess being, in register with said port only when die bolt is in its rear 
position. 

A mechanism as cjaimcd in either of the preceding claims, characterised in that siiid 
port is located in a rearward position of the cylinder and communicates with said 
source via a passageway external to the cylinder and extending axially thereof. 

A mechanism as claimed in any one of the preceding claims, characterised in thai 
means for displacing the bolt between its forward and rear positions surrounds the 
bolt guide behind said cylinder. 

A mechanism as claimed in any one of the preceding claims, characterised in that 
said bore is one of an array of radial bores circumfercntially spaced around the bolt. 



6 

6. A mechanism as claimed iiv any one of the preceding claims, eluiiacleriscd in that 
said port is a circumlcrential slot in a radial ibriiiation of the cylinder which extends 
into contact witli the periphery of the bolt except when in register with said 
circumferential recess thereof. 
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7. A mechanism as claimed in any one of Ihe preceding claims, characterised in that the 
boll guide has axially spaced circumfercnlial grooves in which respective 0-ring 
seals are located, the positioning of the grooves being such that in the rear position 
of the bolt said bore or bores thereof is or are bi^twcen said seals but in the forward 

1 0 position of the bolt said bore or bores is or are in advance of the tbremost of said 

seals. 
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8. A mechanism for.a gas operated gun substantially as hereinbefore described with 
reference to and as shown in the accompanying drawings. 
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*'Mccluuusni Ix)r giis openilcd gun" 

The tubular bolt 10 oFa painlball gun communicates with a cylinder 16 through bores 17 
when in a forward, firing position, allowing compressed gas from the cylinder to expel a 
paiiitball. In accordance, with the inyentipn a port H) whereby the cylinder 
comnuinicalcs with a source of compressed gaS: is occkidcd l^y the bolt 10 except when a 
cireumterential recess :23 in the boll is in register with the port 20. By this arrangement 
only gas stored in the cylinder 16 is used to fire a paintball and the source of compressed 
gas is not in communicatioji with the cylinder except when tlie trigger is released and 
the bolt 10 is withdrawn. 
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